Special Rhodococcus sp. CR-53 esterase Est4 contains a GGG(A)X-oxyanion hole conferring activity for the kinetic resolution of tertiary alcohols.
Rhodococci are highly adaptable bacteria, capable to degrade or transform a large number of organic compounds, including recalcitrant or toxic products. However, little information is available on the lipases of the genus Rhodococcus, except for LipR, the first lipase isolated and described from strain Rhodococcus CR-53. Taking into consideration the interest raised by the enzymes produced by actinomycetes, a search for new putative lipases was performed in strain Rhodococcus CR-53. We describe here the isolation, cloning, and characterization of intracellular esterase Est4, a mesophilic enzyme showing preference for short-chain-length acyl groups, without interfacial activation. Est4 displays moderate thermal and pH stability and low tolerance to most tested ions, being inhibited by detergents like sodium dodecyl sulfate and Triton X-100®. Nevertheless, the enzyme shows good long-term stability when stored at 4-20 °C and neutral pH. Amino acid sequence analysis of Est4 revealed a protein of 313 amino acids without a signal peptide, bearing most of the conserved blocks that define bacterial lipase family IV, thus being assigned to this family. Detection of a GGG(A)X oxyanion hole in the enzyme motivated the evaluation of Est4 ability to convert tertiary alcohol esters. The newly discovered esterase Est4 from Rhodococcus CR-53 successfully hydrolyzed the tertiary alcohol esters linalyl acetate, terpinyl acetate, and 1,1,1-trifluoro-2-phenylbut-3-yn-2-yl acetate.